A critical appraisal of the rate pressure product as index of myocardial oxygen consumption for the study of metabolic coronary flow regulation.
For the assessment of metabolic coronary vasodilatation, changes in systolic rate pressure product (RPP) are frequently used to estimate the pacing- or exercise induced changes in myocardial oxygen consumption (MVO2). The present study was designed to test whether this is justified in patients with coronary artery disease. To study the relation between RPP and changes in MVO2 under different conditions, we used data from 21 patients who participated in two previous studies investigating the effect of nitroglycerin (NTG) and anaesthesia on metabolic coronary flow regulation. At control, during administration of NTG 1 microg/kg/min (n=11), and during anaesthesia (n=10), coronary sinus blood flow, MVO2 and RPP were measured at sinus rhythm and during atrial pacing (30 bpm above sinus rate) and the relation between the percentage increase in RPP (delta%RPP) and MVO2 delta%MVO2) was analysed, using standard linear regression analysis. Although a significant relation between delta%MVO2 and delta%RPP was found at control and during anaesthesia, prediction intervals were very wide and only 40% and 60% of the variation in delta%MVO2, respectively, could be explained by the variation in delta%RPP. During administration of NTG 1 microg/kg/min no significant relation was found between delta%MVO2 and delta%RPP. Thus, for the study of metabolic coronary flow regulation, pacing induced changes in MVO2 cannot be predicted accurately from changes in RPP.